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ABSTRACT 

PROBLEM TO BE SOLVED: To reduce the static power consumption of an output 
buffer in a data line driving circuit of a panel display device such as a 
liquid crystal display device. 

SOLUTION: The data line driving circuit of the liquid crystal display 
device is provided with a selection circuit 20 for receiving plural 
voltages V1-V3 corresponding to the data lines 301-303 from a D-A converter 
16 and alternatively outputting them, an analog buffer 22A connected to the 
output of the selection circuit, a distribution circuit 24 for receiving 
the outputs of the analog buffer and alternatively distributing them to one 
corresponding data line, and a pre- charge circuit 26 for pre-charging each 
data line with VDD or VSS according to at least the most significant bit of 
digital data in the 1st pre-charge period of each scanning selection 
period. 
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ttta. d©id^$aa©x-^^©fc»ics#^siiTfT 

fcifc. 7*U^V-i £"btt*B&KKtt«. L*U * 

S&©x-^«©fe©lC^S*7''J5 1 r-^*llWflCfT 
H. PgSSS)EEffi*©*S:«f»»lTfT&-5*\ Xtt. 7*'J 

D7^Wf-?8©7* , Jft-5'©*»aTi5CftV». 
M 2 ©7n -y 7W^©7d yiWT'i) f-^—'Jtt. *<D 

mo?'By90T-9®'\<Df%mmi£itiJ3tMftLTm 

6&*15 f -^«B»f*|«lC«f»fflUTfftt'5*&lC 
Jt&LT. 7"'J5 lj »'-vfflra ! bPgSim)Effi^^t ) g< 

[0 0 18] Sfc. ^»©7"'J^r— 7«E 

a. sKx-^^ictfg^ti^^mTjK^mE^^-r^ 

+*KIW:0ili®fi:©KIB«Elc»LTI4»B 
fidmE. +*Pgg9J:0<SmfiC©^PimElC«LT«j£IS 
ft«BET*«. fcfc*Ltf*BM«EjMBI<iSE«£H©«P 
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ift^EJ .«Jg«JEEOft/WiVSSJ;t)^bK^«EE 
[0 0 19] 20 

mwo)nmv>&m bit. *56w**a**8«^j8 

fflUft*K5««:*{*HB*#!B"UTllW!"r*. Hilt 
« K <fc £ x - * MKIbBtt £ ^JS L 3 * 

Blfc^TJ^lC, TFT-LCD^SOfci&O* 

ttT'>7hU^W 1 OO^-f 5>y«ClBi;TlB**0 

l/yX^12L T-^UyX^12d^^7HH:tti 
AShfcf-?*5ltt7 7ft5f-*5yf 1 4 
<£:, f-*5yfl 4jfcS/*5WMC5 tf -**S»-*D 
/A»l *-©D/Ag&Sl 6^»II*SE« 

[0 0 2 0] MIC x-*«B»lsI&tt, D/A** 
8§1 6©aj*££tf*iIJRlH]3& (fiWBft) 20t, « 
#0K2 0©Hi**5tt57tD^y7 7lf2 2t, 
^-©7:J-DiWy77f*2 2©tB*S3tt* TFT-L 40 
CD0TFT71/-T (I^7K) 2 8©x~*$l3 0 

i <i = i*6K)"<3!>-tn-enic»ttsnfc»EiaK 

2 4 &x-^^3 0 i Srg^BftmEE 

v d d tg/hffiijmjEv s s ©firn*-*K:y u 

$>T*:/'J^*-$>BB2 6i*ft«LTV>*. tC 
T, 0 i (i = lrt*SK) tt, 3 0 1, 3 0 

2, 303, 304, • • 3 0KCD«S#(cE^J$n 
Tl>*. fiEoT, x~?*S3 0 2HU x-^^3 0 1 <fc 
x-*S3 0 3 t<Dm\Z. f-^3 0 1tr^S3 
0 3tl:»aiLT«tIlT^5. 50 
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[0 0 2 1] T FT-LCDQT FT7H 2 8C*5 
HTML MOIMIK £ft©fTi*ft©Hlfcfcfi 

*SJcJ:Oftiii5R$g3 2^M$tltl^. &B$$ 

ft3 2<Dii^m®«> ftpm<^f>yh5>yx 

* (TFT) 3 4©FU<>lZtttt3tlT»*. &?t© 

«@ttm^ pol kjb urser * n ^ >miE v com 

[0 0 2 2] *IC> I»2 0L 7tDW77 
7l¥2 2£, »E0B2 4O«lS*,"lOO7tP^ 

[0 0 2 3] HS©**«lCfct>Ttt. D/A«*» 
I6©ffi*lt OlcisuT, 3o^){il^S{: 

*Ia66ftT, 3^><OX-f y'?t*LT. 7tDWy7 
rm 2 2 ft© 1 -O(07±n{f/\y 7 y \zH-mzAti^ 

n*. x-£*i3 o nc»j6-r*D/A3aft«i 6om 

»V1H I»2 0rt^7f2 0 1^lt7 
tnWy77 2 2AOA*lC^«$tlTV^. x-^ 
«3 0 2«C»JiB-r«D/A3eiftSl 6 0ffl*V2tt, X 
*f y^2 0 2&ftLTmK71-u>frty7r2 2AOA 
aiC«tt**iTV>*. 5EIC r-^«3 0 3JCWJS-T* 
D/ACtfeBl 6CDffl*V3tt, ^7^2 0 3^1 
THi;7tDW7 7r22 A©A*lCtttt3nTl> 

i30 (3 j-2) . 0 (3 J-l) Rtfx 

-*l&3 0 (3j) ^J**TSP/A«lft8-1 6(7)3 O 

©maa*. SKBB2 oicj:o^'-wici^©7^d^ 

(fib, M=K/3T*0\ K/3^fi&T^t^*iC 
11, K/3 0/hftja«T*«O±tffcfi») T**^o fe 
4b\ K/3#KIC?tt»&efcl*. KiO**^ (3 j 
- 1) (3 j ) tt#«ELftV> 0 

[0024] »BBB2 4ic«^ra. r^utfnv 

77 2 2 AQtHfttf. Wyf2 4 1t*LTf-^« 
30 1Cfti$n, M7f2 4 2^lTf-^83 
0 2lcS^^n, X^7f2 4 3^LTr^83 0 
3K*«SStlT^«. fct, x-^^3 0 (3 j - 
2) , f^83 0 (3 j -1) &Xf?-9WL3Q (3 
j) fc»«r«D/A«i!Mll 60300Hl**aJRB 
K2 O^^LT^-WlCglt^ 1^7tP^777 
coa3*«, 5JEIHIK2 4^^LT> r-*«3 0 (3 j 
-2) . 0 (3 j - 1) RtfT-*i£3 0 

(3 j ) ;cw-wn»iB$n^. 

[0 0 2 5] tVX. MMa*2QW(y7mk& 
E0K2 4©X< y*mt; 0lci:0^>^ 
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yUmtlZ. H&WtCtt. X-fyx20 (3 j-2) 
t*4y?2 4 (3 j-2) (0J*.14\ X1*;/x2 0 1 
<fcX-f>;/x2 4 1) ttf. OfrbOT.-l v9 

7ttJ8«C&S«fc^»C*i|Wi*ns. -tbT. Xl*yx2 0 
(3 j-1) tX-fyf2 4 (3 j — 1) <«*.«, X 
-f yx2 0 2tX-f u/x2 4 2) ftlflipte 4 0 

e>©x-r ?x*wnn»s 2\z&o. -»c*>*iwc» 

X-f yx2 0 (3 j ) iX-f -yx2 4 (3 j ) WX 10 
tf. X-f -yx2 0 3tX-f ?x2 4 3) i*t, PWlnlgS 
4 0^OM7f«»ilfS3t:«t»). — «gicp*->t^ 

[002 6] 7*'Jx-v-vJIIfc2 6tC*UT. 6x~ 
^^3 0 i #X-fyx2 6 i (i=l#5K) £:frbT 
«*dMMEVDDi«*BMffVSSfcH-ttfc» 
mZtXT^Z. X4y?2 6 i 14. x-*«§13 0 i £g 
^Kib^EE V D D \Zffi&tZ>®& t . 0 i £ 

ft*BnttEVSS£&tt-r*tt&&. f-^i3 0 i 
««*B»«BEVDD£«*B»«flEVSS©W#J&»& 20 
«J*3«-rttffii©3^<D«»S:t-Sit^Trlr*. 
T. S^7f2 6itt. $Hffll|5lK4 0*»6O7*'Jf 1 lr 
-yMS 0 £. 3qE>ReBft*M»r*Btt«#P 
OLi. x-*5yxl 4*»6D/AS!JftSl 6ICfttt 
£ n* &x-* 5 x v * JPx- * ©S±ii f 

•^hm^DO i (i=l*>SK) tlciO. arwsn 
•5. AftttCH. X-f7f2 6 lit. 
SOA<7?f-f7)ii:f. xv^^x-^CDg±&f y 
Kit^DO i tSttfl^POLtlC^oT. x-^^3 

0 i $S^fB8imEVDDi:g/hKi(imffiVSS©f5in 30 
*CWW5. M7f2 6 114. ^'Jff-vitS 

o*H>7^x-cy^t#, xv'^;Px-^og±ef 

•>hfi^D0 i i:BttfI^POL£l;:£9&<. =r~9 
813 0 i £g*ffi®>mEEVDD£:§/NftI!jmffiVSS© 

1 ©$im^#Tsxv-*;i/xW#g±&t?-;' 

DO i fc*tt©«^IC^^TIft^-r5*n ®±&t*-yhm 
fDO i &£t?±&&K? HCtOSX-f -;?2 6 i £ 

[0 0 2 7] Btt«*tPOLl4. PgSB«E5l!4 40 

ElKl 8lCt)tt«&Sn. 3t>tffVc onKDSeiCjS 

#lC^aT*SOT'. littm^POL«r^T3 ; E>R 
tEE»©t&W4#9!fflgTl4&/jN|Sl£±J&S. 

[0 0 2 8] 01 iC^Tx-^SM&DltHlKOl! 

fl^BArT^-f 3 >^xr~ hSr^l-02 
T. 01 IC^-Tx-^^IKDllsIKOfti^SrUiWf -5. 0 50 
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214. gtt^POLi< r l j (A-f 
tt&©«£l;::fcl737xD ST/ty 7 7 ©ffi^EEt. B 

ttffi^POLtf roj <n-U"?;M TE£ttffi©«£ 

*<, Bttd^tPOLtf r i j (/WV'CW T 

#KK«^©Ji^©i!)^$iftWr5. &fcBttfI#PO 
L *» r 1 j (/W U'OW T#K^tt{SO«^ICfeW« 
3t>«EVc oml4g/hK»)m)EVSS»^U< > B 
[£<I*tPOL# roj (d-i^P) TE«k#!§©«£- 
iC^lt-S^^^EEV c om(4g^ffi®imEEVDDlC^ 

[0029] i (y- h^) s^ppiicta^-r 

1 2A>6f-5'5 7? 1 

4{cj§enx7-yx$n, ^-©^yxStiT^siita 

»»fflK|«)r/JJIa ; -^i ! . P£13@JE5g£lH]i8 1 8 
;^|5gIimjE£§l7£D/Ag!»331 6K*5V>T. K<@ 
©TtO^SIV i (i = 1A>6K) iC^tftSnS. B 
ttm^POL^ru (;\-fKf) T?, 3€>S68 
PgPI€£f££lHl& 1 8 14. xv 

S>*;i/X-> ©g*(ia<g*Kl!lSEEV D d icttts-f <& 

.t^^fgnmiE^D/A^ggi 6icffi^-r^.. seo 

T. H2tC^-r<totC. f y^^f-^Oi±fif7 h 
A< Tij ®H£. 0tJAl4DO 1 = 1©*£. 7ta?i 
BEV114. fpr H 1€ffiVmUt±©^V^Ei:ft:»3. 
^f-i'Cllfify M< roj ©«£. 0«IA«DO2 
= 0^DO 3 = 0©lg£. 7tD^fEV2WV3 
14. +P B imEVm*g|0<gtimffii:fe5. 
ffiVml4IKii)^BE^H©+*#ifi©@)ET-*0. <P*Pg 

[0 0 3 0] -7j. ff«tRH.5-fn (^F0^) iri; 
0. N#B<Dx^h<l^#7?x-< , 7'Sn. N#B©ff 

3 6lC^-h/4^igt5nT^?)N#BfTa)^X-1'-yx> 

y h 7 >-^x^ 3 47j^>w^i-s^ns. -tnetfKo 

ff <DX-f «yx>^ h5>vX^ 3 4*^7ttffilcaUt$ 
[0 0 3 1] 0 1 IC^-T «t "5 IC lZHDTj-a>/rty 

77**. 3^>©x-^^crtici^©ii]^Tiaite>nT 

^•5«^1C14. l^iSSWMPfll4. 02lC^-r,fc5 

ic io©7'jft- v»p^ i 3 -o om %&&mm & <=> 

-e-CT. lttW©fSIS[k©fcJ6. f-?8!3 0 1*> 
€.x-^«3 0 3 ICBHS-r-565»©*-*lttWr^. x- 
^^3 0 4£U$©SB# : <D»fm. Slg#lCl4, x-^© 
3 0 l^€.x-^^3 6 3izmmTZ>MftO®)1fcfr*>m 

[0 0 3 2] 0 2IC^fi:olC. 1 ££tg3ttJttn© 
g«]147'U x ^-vWfl-t?* 0 . ^©T" 1 ; x^— 7flBF B 1 
IC*5^T. SIJWEK4 014. T'UxA'-v'm^S 0 5:7 
i/x-<7*lCL. X-f -yx»lfflim#S 1. S2. S 3 * 
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@K2 6«. D/A^8gl 6^LTSttfe&T-^l8 

POLtKfif-pT. 0 i £g*IK»jffiEVD 

D«hS/hEiJimEVSS©Bn^lcS«U. x-^i^3 

[0 0 3 3] ±atfcJ;^lr®tt«#POL^S<to 

f ft^y^^-^Oftittty hfl#D0 i# nj 

^tT#f»n57^-a^m)Ev i a<. g*sgsimEv 

D D t fkiNBHiQE V S S t©P B lWpP s im)I VmBU© 
7 P U5 1 V-^I1I»2 6©X-f >7f-2 6 ltig*B 
KimEVDDlC^^nT. r-i-i3 0 lttg*Bii 
^JEEVDDK^'JT-Y-v^n-S. £fc. f-^i3 0 
2 KfllTf Sx^^x-:?©^^ V hffi#D 0 2 

*D/A^tfeLT?t^nS7^-a^miEV2*<. %cKBL 

m*«©if, T'UxY-->*(elK2 6<OX'f';/x2 6 2 20 

ttg/hB»mEv s s icttttstvc. 0 2 tt 

§/h£I^EVSSK7''Jxr-v 7 £*i5. Hie r- 
*83 0 3\ZttG>?Z>7 : V9)\> : T-*V>fk±.®L\i'y Hfl 
#D0 3# TOJ ■?>) : 7- J r-i?®i&2 6 

©x-r -yx2 6 3 ijg/N&idmjiv s sic^snx. 

7 s - * $ 3 0 3 ttg/hffift€BE V S S £ 7 U x * - i? S 
tl-5. caiofclLT. yj^-v-^WMlC^^T, x 
—9®3 0 1*6t-?83 0KSTOSt-^SO& 
•?-Wx-5'^lC##ia.^#Ti-Di'mEV i iZ 
ifil^ffiWmEVDDSfctig'hBiimEVS SCT" 30 
Ux^-v'SttS. 

[0 0 3 4] •7>)?-v-VmNl\Z.m< 30©»#ii* 

^raicfc^x. 0 2ics-r<fc5K:. sflt9iHiK4 0tt. y 
u x> - vim s o £-r> 7 ? x -c \znmr z - 

X-f ?x**P«*S 1. S2, S3£0#:7£x-f 
r/tt&fc-f*. 7'J*ir-3>l*7*. £x- 

^813 0 itt. fi*Bft£BEVDD£"bg'WBB«EV 

tt&n*7xoymEV i £«£&*5JI£<!:fc£. 7" 

®l§Jg&4 Ott. X<yxftl$«#S l£72x-f7l;:T 
5-*. X-f>yxf&H8Ht#S2. S3£-f >7?x-f7 
ttJllc8HfTS. 3I#!Ih]82 0©Xf >yx2 

0 l<b#ElH]g&2 4©X-f -yx2 4 1 t^fflU. X-fy 
^2 0 2. 2 0 3 tX-f yx2 4 2. 2 4 3 teHltfffilC 
*f£#$n-5. SEoT. r-?S3 0 1 iZttfotZTi?? 
;i^-*£D/A&{ftSSl 6!J<g&LT*§eft37xo 
^mEV l*<7^-D^A-v7r 2 2 AlZA^^n. 
7tDyA777 2 2A©W- X-Y7X24 1 

ltt-^S3 o i [zmmzn. x-:?*i3 0 1 ichjtj so 
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KumEv i*<#t&£n*. 

[0 0 3 5] ±& t^t»Jt?«. x-*& 3 0 1 teft* 

BideEVDDic^'j^r-^^nT^o, ?-t?m 

0 lfcttfcT*xi>*;i'X-**D/AgiftLT$&*l 
•57xD^mEVl75<. g^BldmEVDDi:g/MB»l 
«EVSSiiCOK©«t 3 F^mEVm«±T&?.©T. 7x 
Dy/<777 2 2AH g*BI!jmEVDDI;:7''Jx* 

-s?£ftTt>*x-*83 o i^?>m^Sr?i#ft^T, 
x-^^3 o i &7i-a>fmj]fgmm£v 1 ic«#2. 
tt. 

[0036] 2&e<t)W2&?>-mra\z}i^T. mwm 
K4o«, X'f vT-mwmns yTtr-iHz 

L. X^>;/x$!lWI^S2£7£x*7t;:-tS-7j. X 
y xJ«Pfl»S 3 £-f >7*x-r ^ttffilC«tJfTS. 
•t-Oigm. X'f -yx2 0 1 .hX-fyx^ 4 1 ttfiit. 
Z-(y?-2 0 2tX-iy?2 4 2t&mC> 7.-iy=f-2 
0 3 tX-f >y x 2 4 3 li@8ttt£t;:*ftfc£n.5. S£oT. 
x-^^3 0 2l;i^TSxv$'Jl'X-$'£:D/A£& 
ggl 6tf&&LTnt>nZ>7-tatfMj£V 2tf71-a{f 
rtyyT2 2A\Z\H2tl. *©7tD^-/772 2 
A<Dffl7J#. X-f-y^2 4 2S:^UTr-^^3 0 2lC 
temZtl. f-^83 0 2(Cttl7jKPi«EV2*tStii 

[0 0 3 7] ±>$ t fcWTli. r-^3 0 2 lig/h 
KSimEVSSlzyj^r- v$nT*5 0. x-^»3 
0 2 tC^JS-f^xv'^^x-^^D/A^tfebT^^n 
S7^DymEV2^. ^ffiiftmEVDDtg/hEl* 
mEVSStO^W^r^EVm^SlTfe-SOT, 7ir 
u9r\yy 7 22M-i., g/hBiftmEVS Slc^'J^f 
-^SntU5f-^83 0 2tcmffi£#«&LT, r- 
^« 3 0 2 ?&7-7-p^ffi*PgS8mEV 2 ic*«i&tr. 

[0 0 3 8] 3#B(OS$ii*WHC*5^T. S»@ 
g&40tt. X-f-y^Wfl^S lSr<>7^x-f 
\zm&L> X-f •y9 L ^It9ffl#S2S'f>7^x^^lC 

L. x-f y?$mmns3%79 f-jf\z-rz. 

X-f-^2 0 ltX-f yf2 4 1 «W®tC«lfif$ 
X-f y?2 0 2tXi'y9 1 2 4 2tdt|8t. X-fy 
?2 0 StX'f >y^2 4 3t^SU'5. «EoT. x-^ 
^3 0 SlC^T^xx^^x-^^D/A^tftgl 6 
*^UT'f§e»nS7^ay«EV3^7^n^t77 
7 2 2AlCX*$n. ^-©7tnW777 2 2AOffl 
7J#. X-fy5 L 2 4 3*^L,T7 f -^S3 0 3lCttK$ 

n, x-^«83 0 3(cm*Ksi«EV3*«*#ji.*n 

[0 0 3 93 ±m LtzWV\t. f-?83 03 l±g/h 

mwimf£vss\z^*jf-v-^tsnxtio. t-?®3 

0 3 irWfSTSx^Jl'X-^SrD/A^ftL/Ttten 
5 7^-a i/mmmm&V 3 STcBil^EV D D t 
g/H£S>mEV S S t<Dffl<D<PNlQE.Vm*imT$>Z>0 
T. 7taW777 2 2Ali g/bSBidmEV S S IC 
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^U^-T-^SnT^-ST-^i^S 0 3 b 
T. T-*m 0 3Sr7^am^l@ii«EEV3ICff# 
air. 

[0 04 0] 02 {CTrcf <fc 5 lc. &© 1 ^SStS^M 

BW-f >7*5V73*i.. iN+i)#s©y-hffi 

#a<7*T^7;*tl. (N+l) g©ffiliR*il3 6?WI 

*d«lslK4 0ICj;0> 7*'J3 1 *~7{I*tS0RtfX'f y 
^MNft^Sl. S2. SStfNttCMftSns. 

[004 1] ikixtm LtzW)ftw<*> sett* p o l 

*< rij (A-fl"!W T. a*>E«Birt*#EIEtt 
&©8£T&£. &lcStt«^POLA< roj (n-l/ 

flf*. CKOi^ntv^ffiVc om' »i. 

EV D D 0 , Pgpl€E?8£lHlS& 1 8 liBPi«E£# 

secs*. ^i'^-a'oflM^aWdBiMBEv 

DDlCflJSU xi^JI/^-^WgifcMtfg'NBSiSE 
v s S 5&»IH*E&D/A2Et68 l 6 lc 

mar*. sftjT, a 2 id*?-.* 3 k. f^?^?-^ 

©SJtfef hit r l j ©«-&. {SRfcED 0 1 = 1 ©» 
* Ji. •flWtEVnT *ft©fil> 
mEtftO. T->*^JPx-^©«±{£hf7 hlfi ro j © 
M^.BD02 = 0-t>D03 = 0O(i§, J-fBif 
flEEV2' RtfV3' 14. ■tTllEVm' K±©S^S 
Etfc-5. -£-LT. d©<fc5Kx-^»3 0 llCttfcT 
Sfy^'Jl'T-^fflllfik-y hffl^D 0 1 *< r 1 j tf 
^-©xS^JI^-^SD/AgiftLTfS 
6nS7±ay«BEVl' **, a^cffigj^BEVDDi:® 
^WttEVSStOMO+IWtEVnr *glt&-5© 
T. yj^Ar- 5?HK2 6©X-f 6 1 (ig/H&Ij 
mEVSSic^$tlT. f-?IS3 0 lUg/MKifcm 
EVSSlcyj^V— 7£ft-5. 0 2 

fcttfcTftxS^JlTT-^Wftittey hd^DO 2A< 
ro J T»-3fct*»^tt. Wf/5'Jl'f-?5D/A 

aaftUTHsftiT^-aymflEva* *». a*bm«e 

VDD£:ft<!l«MEVSSj:©n©4>n«EVin' &> 
±fcfc-5©T. yiJ?V-v08S2 6©X-f •>5 1 2 6 2 
«g*BI!l^EVDDtr«^$nT. 5*-*«3p2ll 

^^3 0 3ICft£f -5x^*^x-*©g±fttf>;/ Hi 
*D03tf ro J T&ofcttlCte. 7V9-y-*JEU6 
2 6©X-T>>5 1 2 6 3tig*Bi!lttEVDD(;:&!&S* 
T. T-5>m 0 3ttg*EftmEVDDI;:7'J^- 

^$ns. eub£Rfc£, ffittm*tPOL;j< ro j (□- 

l^P) T, 3*:>RfcBfW«KGttl!©8£©»ff 
«, ffittffi#POL*< r l j T. 3t> 

[004 2] 73-d£Wy7 7tt; *££lti9r«&: 
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»©jfe*«a:7-f Fu>?fM otHBemss) £S#& 

KiT*a«. Ti-aifrty 7 7©»*H'J«r*ttK:«t 
0 . UMigt bfc7 * n ?/\- y 7 r QlMHMK£-£ltM 
tt^SfiiJM-r-SCi^tr**. l*¥«rt<2 4 

-^«rtlcit3©7^-n^;t-y7T*S:tts«^K: 

14. 2 4 0©7tPW777M'Sl:ft5* 5 . ±ffib 
fcHI60i|©«fc3»C, 300r-?I'il:i^07tn 

10 ?7rTS0 5. 

[0 0 4 3] Hll::a*lxfc*IKfl&. 3*Gt*0|Uk 

*©x-^^rt ic i ^©7^-a yny 7 r *&hick 

tt-5J;5t;:£5-C£S£<i:14, SSI«fc»4W6d>"C*« 
5. *bT. *-©«k-3fc^Mf4, SJMfT*ntf. ±B 

t4\ 2t?©x-^»^tlCl^©7±P^/ , «5'7rSK 
tt5&S>tf, x-*»»42 4 0*©«^-tC«, 120© 
7tD^A777T*S05. 4^©^-^^CTt»Cir) 
07tD^y77Smt5&5«, x-^^1424 0 
20 *©«£(Ct4. 6 0©7taW-;7 7t-£t)5. 

[0 0 4 4] d©<t-5lc. «&*©x-^i^^i:(ci 
-p©7*ny/'W7 7.£*aK«tt*d£fc«fc»J. 7* 
a jf/Xy 7 r £*©»«*««»#^fcffl«T*. tt 

« -5 H i: #JI)$?7?£ <fc o . 7tP^-;77 ©»]« t# 

[0 0 4 5] 3Efc. ±EL,fc*tfi^lTtt. 
*UHH©«D©7'U 5"V— 

IC7U^+— 71"*. -7J. ftjfe*«a*iWIB©7''J5 1 

30 a— s?«Mfc«< 3-p©»«rr*»*a*«iHfc*t» 

T. 3-p©x-^H»ClO©7-J-D^A-y7rA>e>0* 

7T-oy«fw«E*twf»tjm*«n*. coiicr* 

i j£s«s^mini«i©ft*#i&»Mm 
ii*WK©g$fc*ttT&<. yu^-v-^wraosst) 

40 [0 0 4 6] ft^tEWnRMHO^U^Y-V 
JC, &5 J -^SSg>ceS!i«EVDD*fcttg'JvB!!i« 

EVSSic^-Wir^'J^v-vTS. *©yy?t- 

-7«Ett. lKx-^«ICS^iitJ^taJ7JKPS«E* 
&t=r : ?t>)i'=r—!?OWL±.®.\±vVm^ (DO 1*»6D 
OK) t. <ittm#POL«i:ICJ:t). 

ft«*ns. 7'jg 1 ^— 7fflHic^< 3^©a«i-r^s 

tf&^JtSRaCfc^T. 3^©T-^^»Clt>©7i-ay 
A7 7 7A^li*7tD ^PglS^EA^^fltii ij^ti 
50 -5. ftoT. 7^DyA'-y7 7A<5 ; -^i^lcm«f$«it& 



( 

17 

*B#&BW*9l*ttV»TBE*9l*Ttf*«tt. 

mmnmvDD tm^mmn&v s s t<on&mo*ft 

[0 0 4 7] SIC ±ELfcHil0ilTtt. TWv- 
?MB«4HE£B38MnrtCK»t« C fcfc J: 0 . £x 

-^Bo^ftsraRBBBcBBsnsaBBBBfe 

jfc&«B*9l*ftV»T«E«9l*Ttf*::iK:J:DBB 
BE£iiSS!§§lc«#&tHi£. B8£SK^i£*B*/a<B 
< nmm l/«**«fiv»7*-n- y/x » 7 rTH, BHIg 
«t>«B«EE*fffi3nr7'J^+-yS*lTV»&lr»i:WB 
«E£HBgBlciEB»C*g&trC.4:;&<-C£fc^;*»S-C 

wrtfcwt. y-*B©*&&raKB*BK:»«*n 

SfrBBWbfc-ttfc^'J 5 1 *- s?r* c fcfc «t o . 
«BB^&*Ba&«»ttlBUBafcB©**7*nir 
;b7r*fflv»**tTt). B*&*Mnfc*itt*7* 
n yBBBEaftBBBft^aBe&ft-tBM&floB 

[0 0 4 8] CCf. 0 1 Iw^-TSSISGSTtt. Rirt 
* x- * tt&tt LT)d*7 * P iWBBEE*«B»«ai A 

*4vS<T«*. SIC. lM*m»9>&5 l 99n&-* 
#x-*7U'?lCBIJ>£in - 0»*©T. f-^Ot^ 

[0 0 4 9] ft^-^WfcWRfcfftfatr^* 
7*nifaj7jBW«EEIcjfcUT. Sy-^BSra^BB 
BIEE V D D Xttl'MHE V S S lCft-W iC^'J^-f 
-yfaOT. B*B»BJEVDD£g/]>BBBEVS 
S fc©B©+BaBEVmtt±©7*PytH7J»B*ffi£ 

y-^Ufc^wtaftatf^trtttt. g*B&®Ev 

D D \Z -f 'J * - y $ n fc 5 s - * B *»6 * 9 1 £ ts < 

£7*py/W7 7<hLT&ffl-r-5fr£tf. g*B»m 
flEVDD*&7^nymftMBBECaBK9l*Tlf« 
Cfc*»T**. gfcBBBEEVDDig/hBBB 

ffivs s tomo* w«ffvm*s»©7^-nyai*»n 

«E*5*-^«lC*IRK»#atrt«t#tt. ft*BB 

T*B»fcfc*. S£-pT. «KPt£aJLB?J©SV>Bft 
mftZT-faif rty y y 1 LT&m?Z>t£*>&. B<NB 

fflimiE v ss*67ta ?m AKiamffiicffiaic 51 * ± 

[0 0 5 0] tSoT. 7^-Py/N'-y7ri:lxT, mSit 
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#atr£ cct. *©««e«viji*fi6*© 

fcl>B»HBiB^tt£ajLBA©BV>B»lHlB£:£M 

BLTR»tfc*7*oiWv77£LT. 

&B¥l 1 - 1 4 5 7 6 8^TS3gLfcffild[elK&ffiffl 

rn«, 7^D^y7ri#©iMHi«*t»]i*r-B 

[0 0 5 1] 03li. #B¥l 1 - 1 4 5 7 6 8#IC 
H«*nTt»4B»iaBfc*^»T«lJ«Snfc7^-D ^ 
10 Ay7 7t7 r Uf-V-^lHlB©igBBT»*. @3tt. 
BllC^-r7^-P^A , ^7T2 2AtX-f;/f2 6 1. 
2 6 2, 2 6 3lCffli-f£6B#£*-r. B^©IHBtt. 
BBtt*fflUB*©*WB»BB 10 0 
B*©K^B«l@B2 0 0 t*>6Bifi*n*. 

[0 0 5 2] ^•J5 L V-^BB2 6IC*5^TSX-f y 
f26ilt x-^iS3 0 i «::»«Sft3tti7Ji8 : FT2 

VSS (g/hBBBBEVSS) i©HK»ttS*m»* 
X<7f 112t. {Bfttt?T2£BBMB£VDD 
20 (g^BifimEVDD) tCDBCftaiSnTUSX-fy 
f212ii»6iJ«SnW5. -tl/T. X-fs/^l 1 
2*». BikBBl OOiBtfcl/tBBU Xfy^2 
12*«. BMBB2 0 O&ttt&lsTBfTrs. 
[0 0 5 3] BBBB1 0 OlCfclAT. NMOS h7 

>5?x^ioi. i o 2©«ay-h$7 r u9 i v-v s -r 

-5fc«)lC, VDDth7>^101. 1 0 20^1 
y-h<L©HlCX--f y^l 1 l«tfiBSfttH5. h7 
■>VX.9\ 0 l©Hl"f >tt v 3£*BB1 0 3£:frLT 

vDDicBttstu sic g#©y- Mct>»«snT 

30 D5. BRHB2 0©»BT*BMi^KttB3. 

nsA^B^T i th7>^^ i o icy-xtfflfs 

Ictt. h 5 >S?X* 1 0 1 © H K > • V-XHBKS 

•5. ATJBTT 1 tVSSi©raiC«. 3tBBBr0 4 
tX-f yf-l 2 2 t*«B?lJlcBttSnT^$. h7>^ 
X^10 2OV-Xlt 7tD^77?2 2A©ffi7J 
B^T 3 JCBBSft, VDDth5>^X^l 02©H 
U-f > t<Dm\Z\t. hy>VZ*l 0 2©HU-f >• V 
-Xffi«ffi£ffi8r-r*£<t:©T£5X-f -y^l 2 3*<B 
40 B3*l. til7J»^T3 tVSSt©H!Ctt. «€8SB1 
0 5 tX-f 124 fc*tBB»«S*ltt»*. 
itBSSll 0 3*3.J;o:i 0 4<c«fcO^L<©J^$n5« 

ati 1 1. fenmmi o siz&ommstiznmz i 

13i:-r-5. 

[00 54] BBBB'2 0 OlCfc^T, PMOS h7 
>vX^2 5 1, 2 5 2 0&my-h&7 
5fc©tr. VSSth7>^25 1, 2 5 2©#S 
y-ht©BlCX'f y^2 1 l*«««SnTV»5. h7 
>-W2 5 1(DHH>li. Sm«lB2 5 3$^tT 

so vsscttBSft, sic, e#©y-nct>«**ftT 
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US. *tzYyyV7,5>2 5 l^y-X^AMfTl 
tV>mz\*. h7>vX^2 5 10>Kl/-f> • 7-XHB 

T^. A^TTl^VDD^OPsllCte, ^mS£iS2 

>^? 2 5 2^)V-XH 7tD^A*777 2 2AO 
ffl;WFT3Kife^£*, VSS<hh7>^X^252 
C0HK>^C7)f B 1{C^ h :7 > is 7s & 2 5 2<D\* U-f > 

• v-xmmm^mmt^^tox^^^ y^2 2 3 

S2 5 S^X-fy^ 2 4^^M$ntV^o fc 
43, £€8t$i2 5 3*5<fcr/2 5 4 tC<J: O^U < $WSn 

£12 3 ttZ>. 
[0 0 5 5] S3C01h1K(C^UT, X-<7f H2i: 
2 1 2 RtfMjEB 1 0 0 t 2 0 0 (Didf^, #«ifm, 

^S0R^7f»Jfffl^SOh SO 2, SO 3, 
SI, S2, S3^J:OSItaf^nSo 
[0 0 5 6] ±j$b^i:3^, X-f y^2 6 itt 

om^mm^ zf^^^-^m^soiz^oum^n. 
7,<ivT\\2h2 \ 2<D£*>t>tfmKz>M$* m&m 

EBOffi^K^O, X-f y^l 1 2fc2 12(0^^ 

tfcfcfy hm^DO 1 2A*SMI!!WOR@»5 0 1 

iC«*&$n, *<DWMWOR\bV&5 0 l<Dffl*K:£D, 
X>f7f 2 6 lOX-f^f 1 1 2£2 1 2tf)£^6#g! 

^D0 2d:^ »«SWOR@B5 0 2tC«IS*n, -t© 
SN&«OR[n]S&5 0 2£>ffi*MC£g, X^f7f 2 6 2© 

x-r^^i 1 2 £2 1 2o£*63*«Bi;**^«»an 

@14fi^POL<i:m±&e^hm^D0 3i:^ ft 
ft&WORIsJB5 0 3fc«*an/*0#tt»ORiaB5 
0 3OHi*lCct:0. X-f y?2 6 3<£>X-f y^l 1 2 <h 

[0 0 5 7] 7tnW7 77 2 2 Afcfc^T 

**>tt* ffittfl*f POL£g±{itf<y HgfDO i t\Z 
ADMIiaft*. b*U 7tnW7772 2AH 

«»mi«n50T, *±4ttf?hffi*Do ia. x 
-f * ^ftjtapfi^ s i j: o * >* y mm s x^r ? 

4 0 1^LT, 2 Art»ffittORIaIg&4 0 0<D-Jj<D 

A*t:ftiesn» *±«i;yHitD0 2it **** 

*Wfi*S 2 lC<fc 0 *>;*7»J«l£n*X>r 7f40 2 
£frUT, 2A^jftft!lMORlHlB4 0 0 0)-^OA^iC 
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*f S 3\Z&Q*>*ymW'$nZ>X't y?4 0 3**L 

T, 2 X*g»W O R0K 4 0 o o-s © A* 

tl§o fit, 2A^ftteMORl5lB4 0 0«©A 

■aca, «tt««po Lottie sn, *©2A*#ttM. 

ORlelSS4 0 0<Z>aj*7lC<fc0. Bftio!& 1 0 0 £Bftl£l 

[0 0 5 8] z.(d£v\zlt. unmaoKmniEffl 
v i ntiTA^^n^t, ^(Dthjjmffloffi* mm® 

8&2 0 0 3&«»fftt«K:«^ti*-*i BfMefftl 0 Ort 
10 O^T0X-fy^OFF*«fc|t»SnTBIfcH»l 

mJE^V i n£LTA*>£tl*<h, --tOBAJBIBOlB, 
BttSBl 0 0#»flM*»fcttMl*-;fr, KMb»2 

0 OrtO^TOX-f y^*«OFFttlB|Cli»3ftTBft 
®B2 0 Ott5p»ff*l8fc«»*tl*. 

[0 0 5 9] *©J:5fcLTBIMsIfcl 0 0 £B»IbI 

isicB^nfcBikBis i o o tmm®& 200 fiox-f 

•;ftt, X-f7fa»«fS0L SO 2, S0 3H<fc 

20 o«j»sns. x-f7fiii^2int x-r^sai 

fflim^SO ltcJ:0*dW$n, X-f 2 1, 12 
2. 2 2 1, 2 2 2H X-f y^SttUlffi^SO 2fc«fcD 
MfPStl, X<7f 1 2 3, 1 2 4, 2 2 3, 2 24 

tt, x-fy^BKSfSO 3ic<i;oa»$ns. 

[0 0 6 0] 04tt, S3tf)0&cpKjff£08rr£* 
14, 7U**-$>«IBP OMt 0 - t 1) , |glg£ 

(«p*jt i - 1 4) , K2«#£»Nin (RrM 

t 4- t 7) , B3*«i&»Nlill ««t 7- t 10) 
30 fciWSft*. 

[0061] siim^ p ojl.u i 
t, 04<ogaj^j£3£ss*i»8raic^uT, sitm^p 

ISIC43UT, yU^i— yMS0^7^f^^l:S 
tl, 4X<yfaMfS0-L SO 2, SO 3, S 
1, S2, S3tt-f >7i75 : -^^lC«l^$ns 0 fiEo 
T, ^U^^-vW^*, B»0BlOOi:2OOrt^ 

±x< ^?^7«^iiitJt^n§ 0 

40 [0 0 6 2] CCT> WSEbfcJ:^^, x-^^3 0 

1 {C^*r^xv^^x-^Og±fihf y hfi^DO 1 

a*rij-T*D, r-?83 0 2l:»«nrWl'T 
-^flo«±tttyHB#D 0 2 3j« roj T*D, ¥-9 
^3 0 3fc:»J6 , r«7 f ^^;P'r-^a)*±ttey 
DO 3^ TOJ X&ZtfcfctZ. *<D&%:. T.-iv* 

2 6 1 IC*5^T«, hfl^D 0 1 A« r 1 j T 

^-D^ftflE^ S^BfiimjEVDDtg/jNBKiliBEVS 
St©P»1<0+Pp1«EVmK±t&5«FT»*O"r, 
50 ^^3 0 1 *«*Bft«EVDD^yU^>-yrSfc 
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X-f vT2 1 2£*>\ZLs X-fy^l 1 2 
§D0 2di TOj X&*££, r/^il'f^^D/A 

t vs s tora^+paaffvm^stttt* 

*T**©T. x-*383 0 2S»/hKl&*fl=VSSfc 
yU^^-y-rSfcfeJC, X'fyfl 1 2fc;*>fcU 
7<7f 2 12^t7l:t§. X-fy^2 6 3 

JC*5V>Xte, »±ttKy hfflT4D0 3*« TOJ X$>££ 

«EE#, g^KSjmJEVDD i«/hK»«EEV SSt© 

P«fl©*Pi«EVm5|U«£&*«T»*©X. 

0 3 *«/MK»ttflEV S S fC^U ^V-^rfcfc&lC, 

X-f yfl 1 2£rfr>K:U X-f 3^2 1 2^*7JCf 

[0 0 6 3] 7U?*-$>J«IHfc«< 3:?©»#i&* 

inn (ftja.t i - 1 1 o) ©in, 7>j^+-swis o 

oX, 3"3©»*ii*JBB <l#« t 1 - t 1 0) ©W 

5F1 1 2 £2 1 2li*7«»clt»*n*. 
[0 0 6 4] ftlft*&*JMI OSflt 1- t4) © 

^7f(!l»fflfS2RtfS3lt -f>7 

4ifc#Hi;stu wc. m^4o lwacen 

X, 0 1 CMt^ry^^r-^Oliii 

tf y MI*f D 0 1 BHiIeI& 1 0 0(1:2 0 0 ©fttl* 

ftfiWOR0B4 0 0lc«KS$n-6. ±iBbX«Ttt. x 
-*«3 0 1 ^»^'r-5x^^^x-^©e±fitf!y h 
ItDOl^ r l j X&£©X, 0 O^SJ? 

«f*Jf 1- t 4©fH, X-f y*2 11, 2 2 1, 
2 2 2, 2 2 3, -2 2 4ttH4«CS-Tct'5JC«WSn» 
— X-fyflll, 112, 121, 122, 12 
3, 1 2 4«4Tt7{Cil$$tl§o 

[0 0 6 5] mat l ^ wyrt*«so nc 

«fc9X-f 1 l^fflU^n, h7>yX^25L 
2 5 2©#aiy-h^jEV2 0tt«EEVSS(C^U^V 
—^3*1*. ttflt 2X, ^7fW§fS0 UC<t 
OX*f y*2 1 l«$tl, tffiV2 0^Uft- 

s;«^7-r*. f$£j t 2\m. x< y^«»«#s o 2 

KJ:QX<f7?2 2 1, 2 2 2«qRC&tl. miEV2 0 
«. ArtttBEV ln#6 h7>yX^2 5 1 ©y- h • 
V-XRWEV g s 2 5 1 (12 1) £f*?nfc«EElC 
SfcU V2 0 = V i n+Vg s 2 5 1 (12 1) tfi 
^<hfc£o dCX, Vgs251 (111) I1HW> 
mCKaB« I 2 lT**£S©y-h • 7-XlH«jE*» 
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[0066] mmt 3«&, x<v^*i»m#so3 

(C*QX'f??2 2 3. 2 2 4*«Hi;6tia. . 
», X-fyf2 4 l^UTh7>^^2 5 2©V- 

x£»ttsnxv>s. yuft-vTO wuto-t 

1) ©P B 1icSEEVDDfcyj^^-^Snfcx-^«3 

0 lOffi^mEEVou ttt, tEV2 0*6h7>^ 
^ 2 5 2 ©y- h • V-XPfl«JEV g s 2 5 2 (1 2 
3) Vou t=V2 0-Vg 
s 2 5 2 ( 1 2 3) X££<hft£o d^X, Vg s 2 5 

10 2 ( 1 2 3) >«»*M 2 3.T»*t«©y- 

[0 0 6 7] ftoX, Vgs251 (121) iVg 
s2 52 ( 1 2 3) *JC«U<&«J:5IC 

«ki 2 1, i 2 3*iairrntf, ±B2Sctj:o» m 

£©<h£tt}2rSEE*gate> VSS-Vgs 2 5 2 (1 2 
3) ^Vou t£VDD£ft*. 

[0068] si ©»#a*«!Bn^»7"r«»iai t 

4, X^y^«W«#S0 2RtfS0 3»C<tt)X-fy^ 
20 221, 222, 223, 2 2 4 MBttSftS, 

[0 0 6 9] Sg2£#&*J«|ia (tt»t 4- t 7) © 
ffk 021:^^1:, 7-f7f»fl^S2«7^f 

^yic^n, x<y^«w»#s l&tfssi*. -f>7 
4 2^ffli;^n> sic x-f 7f4 0 2 aw i; en 

X, x~*«3 0 2\Zttfo-?Z>^z/5')l'T--$(DWih®. 
h'y hft^D 0 2 tfi % BK®K 100^2 0 0 ©Wtl* 
-3EF*a*i«fcftfPtt*K:«<fc*©a#i«#tLXtlf 
ft&WOR|Hl2&4 0 OK&jgSn** ±&Lfc0!IXte, x 

30 -*&3 o 2 ^«ic-r^xv^;ux-^©g±fi:tf^ h 
m^D0 2^ roj x&£©x, mmm&i o o#su? 

£tl, P*SSt 4- t 7©ffl, "X-f y^l 1 1, 112, 
121, 122, 123, 1 2 4ttS4{I^-TJ:'5tzSI 
^l$tl, X<>y^2 11, 221, 222, 22 

3, 2 2 4»4^X*7fc|t»S*l*. 

[0070] P$^jt4x, x^^^Pfi^sonc 

^OX-fyf 1 ! 1 ltfglUStt, h7>vX^ 10 1, 

1 0 2©&Sy-hmflEVl 0«S£EVDDicyU^«^ 

-v^n^o wat'sr. x^7ffil»Msoii:J: 
40 ox-r y^i i i^iattsn, S£vio©:/u^- 

v^7"T^o Kp^J t 5«^, X-f 7f«W*S0 2 

ici:ox-r^^i 21,12 2*«ai;etL mjevi o 

liA^mEEV i n^f.h7>yX^ 1 0 1 ©y- h • V 

— xBtwjBEvg s ioi (iii) tzv?titzmmz£ 

V10=Vin + Vgsl01 (11 1) X££ 
t^^o C1CX, Vg s 1 0 1 (111) ttFl/f>« 

«*m i ix$>^t#©y-h • v-xpa«E**-r. 

[0 0 7 1] Rflt 6^, X-fy^SIfflim^S0 3 
\Z&Y)7.-iv?\ 2 3, 1 2 4^gBi;en, X-fy?2 
50 4 2^Uh7>yX^ 1 0 2©7-XJC|£S££nX 
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yjft-vw mm t o - 1 1) <dw\zw£ 
vssic:/'j5 l *-$>stt/^-**t3 0 2H;, tEV 

10*6 hy>zSX# 1 0 2<D?-V • 7-XPJJ«EV 
g s 1 0 2 (113) fcHtrnfc«BEIC«{fcU Vo u 
t=V10-Vgsl02 (113) -C£££&£o £ 
^ Vgsl02 (II 3) ttPl"f 1 3 

[0 0 7 2] fi£oT, VgslOl (111) tVg 
s 1 0 2 (113) ttjEOttT, *iC«U<&S*3^ 
«ttl 11,11 3*««rrntf. ±E2SCfc:«k0. ffl 
MEVou tl*A**BEV i n£^L<&£o Sfc, 
3!Ot^til^m]E«gH«, VS S^Vou t^VDD- 
Vgs 1 02 (113) ifc*. 

[0 0 7 3] &2<bm%iL&mmi)m7**z>nmt 

7, X-f y?*MM#S0 2RtfS0 3fc*DX-f 
12 1, 122, 123, 1 2 4tefflm*2tlZ>. 
[0 0 7 4] a3ft«&*J«m (»«t 7-t 10) 

5V7££n, M7flWffltSlRtfS2lt 

2 4 3&^BHi;&n« Mti, x-r 7^4 0 3^BHi;e>n 

T, 0 3 iC^T^xi^^x-^^-tft 

fcf y hft^D 0 3 3ftt, e»ls[K 1 0 0 <h 2 0 0 (Dfttlfr 

ftti«0Rini&4 o o tcttsts^ n^c jbiELfcWTtt. x 

-*8 3 0 3K#£T*5H?*;i^-*©«±ttfcfy h 
{I^D0 3# roj T^^OT, BfSlsI&l 0 0#StR 

*J*Jt 7 - t 1 0<Dm. ^yf 111, 11 
2, 1 2 1, 122, 123, 1 2 4 140 4 ICtfT <fc 5 
ICSflfflSft, X-f y^2 1 1, 2 2 1, 2 2 2, 

2 2 3, 2 2 4te£T*7lOf£#£n£o 
[0 0 7 5] P*«t7T. X-f ^SflfiPfl^SO liC 
ctOX-f y^l 1 ltfflHUSfU h7>yX^10 1, 
1 0 2 0^5iy-hmffiV 1 OtemjEVDDfcT/U^ 
-i>£*U>. t 8T, X-f ^ttWffl^S 0 1 KJ; 
DX-f 7f 1 1 ltfWttStU 1EV1 OO^Uff- 
y(^7t§. ttft!lt'8Elft. X^y^ffTflifl^SO 2 
(ClJ;DX-f y^l 2 1, 1 2 2rt«BBi;&n, €ffiV 1 0 
t4ArtmEEV i n*6 h5>vX£ 1 0 1 0V- h • V 

-xmwEvg s ioi (iii) fcwnfcmEEica: 

ft;U V 1 0=V i n + Vg s 1 0 1 (111) T££ 

[0 0 7 6] PS*Jt9£«£, X-f v^WWflt#S0 3 
K^DX-Ty^l 2 3, 1 2 4*«ffli;6n, ^y^2 
4 3^LTh7>'^ 1 0 2 0V-X(C}gS^$nT 

yu^*— swiih (i$#Jto-t i) cop«ii^«ff 
vssicyu? 1 *- v$n^x-^^3 o 3ii, m&v 

1 0*6 h5>>>X* 1 0 20)tf-b • y-XB*EV 
g s 1 0 2 (113) ^W-rn^mJBElC^tL, Vou 
t =V 1 O.-Vg s 1 0 2 (113) T&fcttlZ. ± 
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ijitfcctatC, VgslOl (111) tVgsl02 
(113) telEOfllT, *fc*Kft*J:5fc««I 1 

1,11 3^si«$nnn tti*mjEVou t«A*« 

[0 0 7 7] £3 CD»*ii*JWBI)W»7'r*»« t 1 
0T\ X<7fHW§S02Rt;S03l: ( l:r)^7' 
^121, 122, 123, 1 2 4\tfflWL2n2> 9 m%\ 

1 1 oa», ^coii£<«sK«n^tt£o, ±ai,fc 
io mn (t 1 0*6 1 1 D 

[0 0 7 8] *< LT, ffi«jEEfllO«H«E* (VD 
D-Vg s 1 0 2 (113) } iOftUtEl/^W, 
««E«OKH<fiE* {vSS-Vgs 2 5 2 (1 2 
3) } <k0i^mET£*«£lCte, ffirt^£«SH£m 

[0 0 7 9] ±ffiUfc-en6KttlHlKl 0 0<h2 0 0 

£«tfir?*9, H7>yXm-MEV10 < i:V2 
O(^7 p U^^-> ? 0K^m^'&t)-&^c:t{Ci:O, EH) 
20 ©SSI 0 0<h2 0 00^07^ FU 

2 20S7tDyA'777^ KfhlelKl 00(h200 

[0 0 8 0] @3^^t-T^DyA-/7 7iC43 

^T, femffiW2 5 3 £2 5 4fc£tf 1 0 3 £ 1 04<D 
««e»#*€rtr>»£lcHL X-f y^2 ll'tlllt 

30 [0 0 8 1] m 5 14, 0 1 ®*tt«©««WT*S. 

[0 0 8 2] 0 5O^0IJT14* glO'>7h^X 
? 1 ORtff-^l^vX^ 1 2Of^0tC, 7I/-A/^E 

IC, 7Hl/XTfg^^n^DY-^>3>*6rv^^x 
40 -^^Iz-A/tU 5 0^e)f-^77f 1 4JCj@;fc 

77U2 2<D&7l-atfrty7 7£s 03(C^-rffiiM«I 
K 1 0 0 t 2 0 0 £<B&£tt*6«(£-rfttf, S(C{£tB 

[0 0 8 3] 0 6 14, H 1 0*ttfl©Hfc»J0>*RH 
T**. Hl«CSSn*«lrtER*tH-0«*B*lc»4 

50 ©|B»&fb©fc», x-^^3 0 l*6x-*H3 0 3IC 
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[0 0 8 4] 06 0»«lt r-?7 7f 14<Z)ffl 
X-f y?«BB«S l*6S3!CJ:0P»»ilT» 

*. ctuccto, D/A*ift80Hgsa«*/ha<T* 

[0 0 8 5] f^^^^Hd^ffi^^n^r- 10 

iKJcO, »S0B2 6OftX^yf2 6 \ifiMW2tl 
SCtH Bl©*««£**>Sfc^. LfrUBiRH 
K2 0*^ f -i' 5 7f 1 4 t D/AJClftS 1 6 A t © 
BHCB*>*1, 8&Ie!B2 OO&X-f 0 i tt, &x 

-*#6 tfy h«^ft««^ DO i«>6D5 i) £D 
/AJUS1 6Afc«*T*. ±&Lfc«fc<5fcx--*7 
y^l Ifrby'iSfJl^—ptfrtyl'MzmJlZnZW 
X\ TV*)lT-9W6Vy h*6ft*»dfctt, BK 20 
0B2O0S^*;f2Oitt, »6^X^7f 
*6«**nT^*}W, aEOWB&fcafca&lc 1 0<Z)X 

[0 0 8 6] r^83 0 1l;Mt^ry. 

^JI/f-^DO 1j5^D5 1(^7^2 0 l^b 
T, 0 2l:Mt^f y^^T-^DO 2^ 

^D5 2IW7f2 0 2^LT, *LT, 
3 0 3tC^T^XV^;P^-^D0 3^GD5 3 teX 
<y?2 0 3$*LT, D/A«*S1 6AftOH-<D 

d/a*»@b 1 6 Bic«#a-c*ft*n«ie3n*. 30 
seoT, d/a^mi e> AVM&mWk*. miv>mt& 

MOD/ ASCIftS 1 6 Kit« LT 1 / 3 fc/J\S <T££ 
r©ftfc*»T3a:<D/A«*0»O»Ct>BiWC*. ^E-n 

[0 0 8 7] D/A*»81 6 ArtC5*OD/A«ift 

IsIKl 6B©fflAH 7tD^b7.r2 2A0A*i: 

B±ttfc?7 h«*fD0 111. 5 f -*9y.9 t 14*6yU 40 
7*-2?BB2 6 fcttBStl*. 
[0 0 8 8] *tz, H10*lfi«Oftffta&*BI6 
H2a>*^5>yB*#BLTK9J 

[0089] i ssb (y-hw BKBm&mft'r 

?*J91&—9\±* B«0B2 OftOX^f ^TB*?* 
nt, D/AXtftttl 6 AKflttSSn*. Sxv^JPx 50 
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-*tt, D/A«16AT7tPyiEVi (i = 

[0 0 9 0] ftMft\ i 7<in ffK) 

0, N#l©y-ffl^79f-<ysn t N#BOfr 

s#M3 6tfBttft£Btt2tu -t©N«aoff»«» 

3 6 icy- h^*«*tlT^*N*aff O^X'f 

fT^x-r ^ h ^ >vx* 3 4 *<*7ttBiciH*s 

ffl. 3 ^©f-^8^t{: 1 ^©W^TRJt snrvi* 

z>&fto&*&m?z>. "r-zm o 4hr©»#0» 

fftt, 3B*fctt. f^83 0 1*^f-^830 3. 
fcBBT*B»®Bff*SBBSn*BT**. 
[0 0 9 1] B2fcS1\fc3fc. iBBBBMMH®' 

fc*lr>T, Sd»IeIK4 0tt, ^Uft-^«tS0S7 
^f^Cl, X^7f«»P«fSl, S2, S3H 

>7*?*:/KiBfcB»t-*. ^©e*. yu^-y 

(slB2 6ft* r-^7.7f 1 4*^§^&f-^8«) 
-*&3 0 i £B*BBBJEVDD£B'JxB»BEEVS 

BAtt, f-^83 0 1 CMt^fy^^T-^ 

^V-vIhIK2 6<DX-f *y^2 6 l«f-^83 0 1* 
B«»BKVDD*:7'J*r-$>T*. *1t* 7-9 

m o 2«c»«-r*5 J ^^;px-^©B±ttt> hm^ 

DO 2 # TOJ -Cftofct*, /Uft-x082 6 0 
X^f7f2 6 2 ttx-*H 3 0 2 SB/hBft«flEV S S 
tC^U^v-^TS. »C, x-*»3 0"3fc»*T* 
x^iPx-^OBitttfy hB*D0 3# roj T$> 
^Jft-y082 6W7f2 6 3Hf 
-*H3 0 2«B^BBBEEVS Slcr/U^-^T 

-^83 0 1*^f-^3 0K^^ f(Or-^ 
B^»*atf^*7^-DyBBEK:ifil»B*BBBffiVD 
D*fcJ4B4«ftBEVSS«C^U^-s;Sft*. 
[0 0 9 2] :/U?*-5?BWfc»<"3^®B*&* 
BHfcfcHT. B2K*-TJ:3IC. «IBBB4 0a. :/ 

y ft-yfifs o £^ >7*xw 7vtm\zmft?z- 

M7^«»PifSl 1 S2, S3«7^f>T 

:/ttBlct*. ^U^-^BTB/^f- 
^830 1^^7-^30^1 g^ffiKmJIVDD 
£feB/J«BEVSSfcfc«D«S*U fVjriVf- 
^*D/AB»LTB6n*7^ayB£ES:B*ji*?I 
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[0093] ?v^*-i;mrmzWi<mRv>mz&fr 
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[0 0 9 7) -3SB©SSa*»!Pat*5V^T, fflttlEl 



2 0^7^2 0 1 <h#ElU&2 40^7f2 4 1 S, X-f y^2 0 1 fcX-f*^2 4 1 ttWttJBfcH** 



2 4 3ttW«»fc|t»*n*. «t>T, -r--^«3 0 1 7 2 0 3 £X-f 2 4 3 £*ifl!US. SoT, 5 s -* 
tC^T£^v^JUx-*D0 1*6D5 1*, r— * ®3 0 3tC#&T5xy^x~^D0 3**6D5 3 



eAMoMer^D/AxmaKi GBicwftsn. 9 s 10 A«iftsi 6Arto»*r*D/A*ift0«si 6B«c« 

-*$3 0 Uc^T^xv^^x-^^D/A^lHl &2ft, 7-9U3 0 3 lC»6t*r^**f-^tD 

2§ 1 6 Ba<«&UT»sn*7:*-Dy«JEV 1 ifiTj~U /AJESMsIBS 1 6 B«UTi^n§7.to^iEV 

^7 77 2 2 AlCAft^n, t©7tD^y77 2 -3tfi71~Bifrty7 7 2 2 AlCA^jSft, *<b7+u>f 

2A©fli*3j«, X<7f24 1^lTT-^3 0 1 A*77r2 2 AOHJ^^, ^yf2.4 3^LTr- 

lC»«Sn, f^S3 0 1l:HlMifEVl^ft ^*3 0 3»C»«E*tl, T-2»3 0 3lCffirtteiffSBE 

>x^n^o V3 3^»*a*n<5. 

[0 0 9 4] ±»Lfc«Ttt, x~*®3 0 1 teg* [0 0 9 8] .±jfibfc«Tte, 5r-*H3 0 3teg* 

0 1 fcttfct&Tz?*)),T-9*D/A&&LT»*>tl 0 3 (C^t'^x> ? ^;i/x--^^D/A^LTfien 
S7tn^ffl*KSimEVl^ **Bft«EEVDDt 20 57to^Bi*l8ll«EV3^ §*S&Sj@EEVDD<h 

l^iiliEV S S <hCDr«1<^*^€JEVmW±T^^<7) g'MKKlSJEEV S S t<Dm<Dtyfflmf£Vm%:ffiT~&Z><D 

T, 7^P^/\*y^r 2 2 Ate, licIiiffVDDC T, 7tPW77r2 2A(l g/h&i&flJEV S S 

:/U^-v£ftT^3x-*$3 0 lrt*S««r*3IS y'Jft-S?Snt^5f-^*3 0 3 fc««f*ttl&b 

»^T, x-^SOll^^P^aABMIWffVl* T, r-*«3 0 3l:7tayiliABIIiflEV3«S 

[0 0 9 5] 2#BCD»€rii*»(IIBK:*t»T, fHSflsJ [0 0 9 9] 0 2 fcjRTJ:^ tC, 2fc$>lj£Stt8ftJH 

l, x< ^5 i sBiaifi^s2ft7^7 L ^^c-rs-*, x ffl^w>7^7 L ^y^n, (n+i) #gcoy~hm 

^y?«BW«#S 3*< >7*x-f y«»wlt»"r*. WTJf^Sft, {N+l} S0>ftBKf*3 6*fil 
•€■©13*, X<v*\2 0 l£X*v*2 4 1£a«BI€r, 30 R«lcBft'Sn***lC*>,. IB»PH«S4-0fc:±0. 7U 

X< 7f 2 0 2t^7f2 4 2^ffli;, X-fy^2 ^^-^«#S 0 RtfX< y S 1 , S2, S 

03 tm? ? 2431m ftmzm&znz. &?x* 3^H««c«»*n*. 

5*-£*l3 0 2fctfffir*7H?^JI'7 s *-?D0 2*6-D [0100] SIC, H6 4>££flC£lr>Tfe. 7^n 

5 2^ x-^y^l 4J&>£X-f y^2 0 2^11 ?rty77#2 2©fi7tnWy7r^ 03i;:^T 

D/A^^gg i 6 Art(o#fST£D/A£&tHig& i 6 b khhbir& i o o 1 2 o o t<D»£ii*5i*rt-rft«. Jg 

€D/A**E(S1 6B3jt*KkUTft6hS7^py« 

aEV2^7±D^n-/7r 2 2AJCA*$n, -^©7^ [0 10 1] H7«, 0 1 <D*K«©»£»ft*«* 
D4fyi.y77 2 2A0!)fflA^ X-f y?2 4 2 ft^LT H 1 RtfH 6 t«sn**tiEB*tH-®« 

7 f -^«3 0 2lc»«sn. r-^«3 0 2K:tH*BP 40 ]«S*fcttH-©#Ii#**«LT, KW**«T*. 

«ffiV2*«Sj&*ft*. fe*5, RWO«IMfc«)fc». f-^18 3 0 1^6r-^ 

[0 0 9 6] ±j£Lfc«Ttt, x-*&3 0 2tt»/h &3 0 3 \Z tZWRT*. r-^83 

Kft«EEVSSJcyu?-r-y*nT*5t)- x-*$3 0 4EUt4>ttft& M5*#lcHU r-^83 0 IfrSx 

O 2(C^'T^x> ? ^;Px-^^D/A^LT^^n -9*3 0 3 &IICT«ft£M>Kn*&M£tt**T 

«7*n^ffl*»BI«EEV2j&«. g*B»mEVDDi: . **. 

»/hBft«EEV S S £0M<O+Battff Vm*«T**0> [0102] 07 <Z)»{*!Tte, fy^il'r-^f 
7tDW7 77 2 2All «/hKft«EEVSSIc 1/^X^3*^6* 0i&O8M*#S. 

7 r u5 L ^*-^$nxi^x-^«3 0 2tcmfif4«jteL f-?feT-^i/?^^6*oao. 1* 

X, x-*«3 0 2lC7*D?ffi:ftl®P3®EV2£§# f«*CIU^t^4fy?;i/f-^S:, 
iitf. 50 a-y^KJMtT (0 7©{*JTte, 3^n?f*t»tt 



t^HU» X^7f2 0 2, 2 0 3 ^7^2 42, 



ft, X<7f2 0 2^7f242^m X<* 



7^1 4*6X-f y^2 0 1^LTD/A»1 



*«, r-^77?14*^X-f7f 2 0 3^1TD/ 



( 
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*0fc«K l£&mztt%?Z±TV?)\' : r-*& 
^y^£2j£ta:&j\ -jjoiT-fyyJ-tf, i*o<D~f 

[oio3] ^<Dtz$>\z. i7£&mmtRMr$\zmti-r 
^f^^f-« 3 ^coy n v z \zmiz%G\z 

<Z>T-*&3 0 lfrt>3~DW£V>T-?m3 0 (3j- 
2) (j = l^£K/3) C^tSry^Jl'T-^ 
(DO 1*>SD5 ■r-^yT'l 4AK5 

y^sn, 7*)?*-zsmr*vzm<&imt&*mm<D 

%itb\Z* f-^l/yX^ 1 2A^8, lj£3tE«t::«£T 
^xx^JI/-r-^Ort<^2Sr@^)x--^^3 0 2^£ 3 
^If^f-^i (3 j - 1) C^ISfy^i'f- 
^ (D0 2^6D5 2liW tfi* x-^7^^14A!C 

77f$n, JBi*«^win(ctt<ss2«€r]&^ffin 

OteAJC, T-^l/vX^ 1 2 A^S, lj£3MllC«!!§ 
T5rS^I/x-^Oft0 3#@CDx-^3 0 3^6 
3^©£Ox-*ig| (3 j) CMt^fy^l/f-^ 
(D0 3^e,D5 3l^) *«, 5*—* 7 5^1 4AC7 

[0 10 4] MIC, yu^-^JWIBlc«E<J8l»# 

lcfflSr*x^^^-^OrtOlSgOx-^8l3 0 
ia^3^H£0^-*& (3 j -2) CMt^fy 
(D0 1^f,D5 I&jW "r-ZvvT 

iCffi^t*^T^^;i/5r-^(Drt<^2SB^X-^i^3 0 
2a^3 0®£cD^-^$| (3 j -1) JC^-TSxv 

9)Vr—9 (D0 2j5^D5 2SW 39*. 7—9vv¥ 
14BK5y?StU «2*«&*MM£tt<£3*$ 

{Cffi^1-^TV^^'X-^C0rt^3#gO7 r -^^3 0 
3*^3of^f-^S (3 j) l:»««Ty^A 
5*— 9 (D0 3^6D5 3W *«, r-?7yf 14 

[0 10 5] *<LT, f-?77fl4ARtfr- 
^77f 1 4BttS4r, { l*¥£g#]P«1) / 

5>7 H/^W 1 0 ARtff-?l^^J 1 2 AH, 0 
10*JS«0^7hl/^^ 1 Ofttfx-^UvX* 1 
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20**1^*11/3081^80, f-^7yfl4A 
Wf-i'Syfl 4BO&^OE1g$gtt, SlOi 
ISWOx-^^y^l 401/3 tftO, ftoT, 5 s - 
?7 7fl4Atl4 BO^OEMit), HIO* 
ffi^JOf-^ 77f 14 Offite^SO 2/3 \Zfr2 < & 

ASElftlHlBOft*: WTtt < 7 y Eft* 

m&mmz, aeomkm 

10 [0 10 6] f-?77fl 4B36^fflA$n^T 
V9)V?-9\t. D/A»Sl6Art«t5D/ 
A^08 (1 6BHft>) KAASn*. 
[0 10 7] »SBB2 6fiO*X^y?2 6 i H 

Og±fit7h^D0i^ ®ttffiHtPOL<h, 
ft-yl^S0^ Wyf«M#S lRtfS2£ 

iz&Qmwznz. r-^83 0 n:«a$*iTwx 
^7f2 6nt yu^-v-vm#soic<i:oa^r B i 

20 0 1 i:@ttm^POL<h^<k0, -to*ff)WBrtK:VD 

*»3 0 2tC&&£nTV>£*<^2 6 2tt, X-f >y 
^MWffl^S lK:J:0»ffJBIB^*«an, 2fJS7^* 
Jl^-^O&kttfc!? hffl^D 0 2 tgttft^POL t 

ttsn****ftj£3ns. x-^^3 0 2tcig^^nT 

MX-f^f2 6 3it X-f •y^»Jf»ffl^S2(C<tO» 

I^DO 3£«tt«#POL£l;:J:?K *<DftffJII!Hlrt 
30 fcVDDtVSSO£%6JCtttt$n**^ftj£*n 

[0 10 8] Sfcfc, BlO^ElSflon^&AAidOH 

[0 10 9] H7tl*rj;'5iC, l^(D7tDW7 
3^0x-^«r<!:tC1^0t(^TaW^tlT 

40 M0MD®ttffl&. ^U^y-^JHIBfcftU ®K)<D3 

303 icw»T*«#<o**KW-rs. T-9&3 0 4 

x-^*3 o 3 (cHa-r««#o»^58*sn*« 

[oiio] i£&m (y-m) attflman. fx 

7^f>r^n, N#BofrS»?iii3 sffimnmzfm 
so sti, *©N#aofTaR«3 6icy-h#»tt*tiT 
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[0111] 7*)T*-i?m?$<Dm<Dt&&\z. i^se 

rt. T-*«3 0 1*&3OB#Of-*«3 0 (3j 
-2) CMt^fy^^f-^ (t-^3 0 1(^ 

»!elK4 0tt, ^'Jft-yi^SO^y^f^^l: 
U X-fyflMOTSl, S2, S3H>7^ 

Wu 7-^9^1 4AA>68Jtfcf-i'83 0 1 fc# 

et^f^jji/T-^osittey hfi^D o i tstt 

fl^tPOL^tCftoT, f-^83 0 l£g*Bif>mffi 
VDDt«/hBft«ffiVSS(Ofijn^fc»jRL, 5r-* 
i3 0 1^'Jft^n. fftt«^P.OL3^#RC 

rij ^Uft-y@B2 6<DX-fy^ 

2 6UJr^S3 0 1 *«*Bft«EVDDfc7U? 

[0112] 7*)T*-i?mm\zm< lsiotta 

ffl*fS±5r>?^;Px-^©rt. X~*$3 0 2*6 3 
"5ltOf-^S3 0 (3 j - 1) UttJfcT^XV^ 
5 s —* (x~*&3 0 2Ktn>TttD0 2*6D5 2) 
*«, f-^l/vX^ 1 2 A)5^f-^7 7f 1 4AC1 

stiT^v^stu sac <y-m) SK)H 
r^naiW^iTy^^f-^^, x-*«3 o i* 

6 3 0§£<Dx-*ig|3 0 (3j-2) iCttJ&TSxv 
9)Vf—9 (x-*g|3 0 ltCDtiTllDO 1^6D5 
1) # % f-^5yf 1 4A*6f-?77f 1 4BJC 

[0 1 13] Etc, E8^^-T<t^lC, ^<D1#BCD 
»*ii*MIBtftV^T, M*PBtt4 0ti. X-f^fBW 

§§siS7^f^^i:i, ^u^-yflMtsot* 

f 14A*63ttfcr-^«3 0 21:^5?^^ 
hfi^DO 2£«ttffl*|POL£fc 
t£oT* T-*tS3 0 2£g*B»mEVDD<!:g/hB 
»«EVSS©«n*MC««L, x-*H3 0 2Sr7'J 

WttittBf POL #*EC*« LT t^OT, 0iR 

lf*HI#D0 2*« roj TiofctS, ^U^^-v 
0B2 6O^f 2 6 2ttfr^83 0 2 €rg/J>BS 
fEVSSlCT'Uft-yno 
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[0 114] yij^^—y»7«. f-^3 

0 ltt/fi*Kft«ffiVDDi:fca/hB«l«EV'sSt. 
fcWOSISn, xS^JPx-^SD/AMftLTftSn 
*7*ay«B=£»#ii*pJ«fc&*. 

[0 115] MfPHB4 0*t. X-fv^»Wfl»Sl 
£7*TV X^*y^fHflP<I^S2, S3 

7-fyf2 4 1*BC, X-f7f2.42, 2 4 3ttBtt 

10 S?*JI/r-*D0 1*6D5 1*, f-^77f HB 
*6D-/ASiftSl 6 Art©#frr*D/A«ifclsIttl 
6BfcftBSn, f-^3 0 1l:^nfy^r 
-^*D/A«lft!sHS 1 6 Brt<£»LT#Stt*7±n 
^€EV 1^7toM^7r 2 2A£A*$tU 
Ti-atfny77 2 2A<Dth1itfs 24 1*^ 

ltf-*B3 0 1lca«Sn» x-**83 0 lfcffl* 

[0 116] ±jfiL,fc«TWU x-*»3 o i\*m* 
B»«ffiVDD£:/y^*~^*nT*50, x-*&3 
20 0 1 iC^t"^>x> ? ^;i/x--^£D/A^tftLT#^n 
*7tnyai*lltBtEVl^ g*B»SJEVDD<b 
•JhBMEEV S S fc<DH<D+M«EVm«±T**© 
7fPyA77r2 2Alt i^atEVDDl: 
yUft-y^nxi^r-^SS 0 l*6««f£5l* 
&V>T, f^830 liC7^Pym^Pgi^mjEVl€: 

[0117] im8<DW2&&mmzm< 2#go§ 

flCttiW^ify^^f-^^rt. f-^3 0 3^ 
30 6 3^KOf-*B3 0 (3 j) KWiSt-Sxy^^ 
(5r-^*3 0 3lC^TteD0 3*6D5 3) 
*«. <T—9\s 9 J7s9 1 2 A*6f-*'7yf 1 4A(Cji 

stir??***, sstc, i£g& (y-M« bkjqi 
e3^0f-^3o (3j-i) tcw^-r^x^ 

*;Ux-* (x-*&3 0 2tt^TttD0 2*6D5 
2) jtfi % f-^77f 1 4 A*6r-^77f 1 4BC 

[0 118] EK, H 8 *O2#B<0 
40 »*j&*JHWfc*ttvt, MffBB4 0tt. X-iy^MW 

m^s2£7t7T<<7\zL, -jvrv-vm^sotz 

<i yffflWmf S 1, S3H>7^f^yttIl:i^ 
T*. ^*, 7Uft-^leIB2 6lt T-9?y 
71 4A*6Stffcr-^«3 0 3l:»«tSfy^il' 
T~ * Og±& If y h«#D 0 3 <t ffittfl^ POLtlC 
ft^X, x-*&3 0 3*fcMRft«BEVDD4:«M>B 

»«Evss<D«nwc*aiu, r-*B3 0 3 SyU 

Pp1ttSttffl^POL*#SC«r*LT^S©X, 08* 
50 tf, ^-^$13 0 3K»lSt*r??Jl'r-*0*J:tt 
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tf?HI*DO 2tfi TOj Tfeofct*, ^U^ir-^ 
0882 6<OX*Y^2 6 3lif-^S3 0 3 gft/hKM 

[0 119] l*SO*Si&^fflMtt7«. -r 

VSStfcWORtSn. fy^l^f-^D/A^b 

[0 12 0] ffi«PBK4 0^ *^tMMM»S2 

sj^f^f^t*-^ ^^MMres i, S3 

X-Tv/^2 4 2^gBU, ^7^2 4 1, 2 4 3te§ltt 

^J|/f^D0 2)5^D5 2^ f-^77f HB 
36^6D/AJEtft81 6 Artco»fKf *D/A«lftElBl 
6B(Ifit*&$tl, f-^3 0 2(:Mnf^iPr 
— ^feD/ASIfeiattl 6BA«*lT»6n*7tP 
^mflEV2^7^D^^7r 2 2AtCA^J^n, ^CD 
7tD^/b7 7 2 2 A<Dffl*J#, X^^f2 4 2^ 
ltf-^83 0 2K»ttSn. T"^3 0 2C^ 

»n«Evi#»*ji*ns. 

[0 12 1] ±ifiLfc«Ttt. x-.*«3 0 2 teg* 

0 2tc»^-r^x^;Px-^^D/A^LT^^n 

ffc/hBIWEV S S tomo^PiMEEVm**!-?**© 
T, 7tD^r77 2 2AH g*Bib@JEV S S IC 

^ij^ v -^$nxt^x-^«3 o 2 

IT, 5 f -*tt3 0 2Rl7^D^HlftBII«EEV2S:» 
[0 1 2 2] 2#BO»€rii*«BPaiCjR< 3#@<7)# 

^3^1tOT-^3 0 (3 j ) JCWjCf^X^^^ 
5*—* (f-^3 0 3i:^THD0 3^^D5 3) 
4 A*6r-*5yf 1 4 Bic2!b 
ftT^y^Stl*. — r-^l/vX^12Aj&^f 
-^7!y^l 4Alcttr^^^r-^ttiil6tia:V^ 

[0 12 3] MtC, 08^^-51^ ^-03#SCD 
»*ii*J«Hfc*V>T. fH«PlBlB4 0a. X^fyfHfl 
fl#s 3 *7£T--f :/»cU M?t-^MS0W 

■T^o X<yf24 lttHKSKHttStl. 

y? : 2 4 2#H£* X<7f2 4 3^ffii;^ fto 
T, x-*83 0 3fc*tl6'r*7 s y^r-^D 0 3 3^ 
5D5 3*t, x-^77f 14BA^D/A«ftS16 

Arto»«-r*D/A«*H»i 6Btttiesn, x- 

^H3 0 3IC»lEf Sxy^JP^-^ftD/AjeiftHIS 

1 6B36t^|ftLT» J &n*7^ay«BEV3^7+ny 
/Xy7r 2 2AlCA*$n. WtD^77j2 2 
AOIB*^ X-fy5 1 2 4 3S^LTx-^«3 0 3IC 
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5r-^«3 0 3tUJ*»il«£EV3#«ii 
[0 12 4] "±»UfcHTtt, x-*&3 0 311ft* 

B«ttEvss«cyu?v-y*nT*o, x-*&3 

«7^oyffl*»«mEV3^ i^iltEVDDi: 
ftAKMEEVS S tOBO+IB«EVin*ilT»*«) 
T\ 7tPW77r2 2AH g/MBKSffiVSSlC 
yU^r-v$tlT^^)X-^S3 0 3lcm*?£&£L 
10 T. x-^^3 0 3JC7^D^ffi^pgiimmV3$:S# 

atr.- 

[0125] ms \znk-r ± o i jgg&sisjw 
mPTtTsftsn* (N+u sa>frSKti3 6^a 

»Mi:lliSn*l^i:fe, Slffii0K4O(Cctr), 
^-y««S0a«X<^^MW«^Sl. S2, s 

[0 12 6] &s±<D£5\Zs 05* H6 0)£tti 

iitTWIBOia«»o«IHIK:*^T, ^ 
x-^^{cS#^^^7±n^lim^)fi^g^:BIftm 
EEVDD * fcttft<NUMEE v SSl:yuft-y$n 

[0127] H 7 <Dg»««i, 1 ^g^Oxv^l' 
T-^*3iO^Py*l:»H #&<Dx-*&£P@ 

fr^-ZZ. 3mSkft<OP@V>7ay{7\Zfttt (CIC 
Ptt2fit±<0»R) . £&(Ox-*$£3@WttCD 
30 tg&<®0:/P^K##££<hfcT££. SttWfctt* 
1 SWr^il'f-^ tftltfc PW^ P y * 

^7^2^P7^H l^g^^V^^X-^O 

to lil<Z)r-^8d^PifiOf-^^6^0, P 
40 »Z>7Py£CDfl2<Z):/Py£te, 2#@<Z)x-^gtf>> 
&P««©x-$'lfefr&fc»K EITHWT**. 
[0 12 8] HlC «10T-*?yfl 4AH P 
B<D7By!7 0&'7uyi?(D7 : i?9)l'7 : —9&. yP7 
£CTfclC9y^U j6l©r-?7^fl4Btt. P<H 
p y ^ Ofty □ y > Or^^ Jl'f S. ?Oy& 
Zt\Z7v7TZ>. 7tD^777fi22©&7tD 
^7 7rit P@«t^f-^8i:ftIlTigtt 
etl. »EHK2 6«, &7tPW777^§§ 
ttT, P«<Dx-*8eDlolcft-«fc#ET*. ft 
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StiaMJOBHfc, »0©3o©BH±D«<UTfc ttettLBrttf^fc^trcfcaX. SSttt^fflbfig^ 

[0 12 9] JEtc, H7©«*«t*ViTfe. T^D ii********jttT» BBB^&^Batf^fcWR 

J r /b77»2 2<D&7tD^77^ i3l;it Tfeft^OT, BBftBEEiiSBftBEEfc £\ IggSSffi 

etdSK 10 0^2 0 0 SBjfct - ™*. M <D±K€BE<fc DB**£tt»«E&. »««£E©TK«ffi 

3 o [0134] HlK*Ufc**WttWcH5R 

[0 13 0] 05, 06^07 <0S5«WC*5^T 10 0B6 0££flfc£V>Ttt % j£M«BKbfett. fte 

[0 13 1] Blfc«bfc*B«tt«fc:B5^ ^v-^-r*<t*5JCLTfeJ:^. 

«H7 0«««tt, ^-^«(53K(C^O^trC<h^T# [0 13 5] B 1 fcSLfc£««4Ktt:B 5 , 

3 o 20 DB7 0W»itT, *»WtC<tSx-^^Bft08& 

[0132] mi\z*Ltc%mm&zt\zms, ^n^yRmmm^y'-^vy^/Mz^xmrnvtz 

a, gsagmjEVDD (i^iitEVDD) tfcmu ^<Dm^^^mm(D^-^mmWim&\zhmmz 

HEVSS (ft/NUMEEVSS) tWOOWEV* BfflT**CittaB#JcttW6*-C»55. 

ofctf, 7U**-y«Ett. 20KlR6n*tOTtt POL*»B«ffi*tiaBl8K:«ieT*i&B3ft«ft^« 

30XJi4^)<D7 r 'J5 1 i— ^SESrfflStbT, 0 0 4: 2 0 0©«-*ff"b, r/^^T-^(Olifte 

^(Drt0 10(7)7 p U^r-^mEE^-M^x--^«^ * HJtOWORfiSW^tfe. 3B*fc»»l&** 

^*Cfcfe«JB"C**. 7U3 1 30 

*-*«E0B*tt. T-?U^?©I±fie7 hfi [0 13 6] B9tt. 7*5^ 77 MJ**ffl*T«E L 

^tlB2tteiToey hffi^td^»3tT**C4:t), x>r «>*t>*tt&BB«ll**srBB"C**. 

[0133] BiK:*ufc*ifi«*wiB5. ■ELr^^Kict). *%m\z&z>7 : -i?&m®® 

^«*B«i-rsBB«EO±IS«E CTfcto*. X*MPl**UTh5>3>X*MP20y-hfc»B 

■MftEVDD) <bTPBmE (g/hBftSEVSS) t(D m&iW1nLXRftTZ>Z.t\Zj: 0, BBBE£J:9X 

2^0«ET*ofc. L*>U 7«J^*-s;«ES. A B*nfc«B*«. h 7>vX^MP 2 ^IT, iS3t£ 

B»«EtftB»«£Et0 2O0«EtT*B^ ^tf> *jSTS<r«f8Jfc$ ,r *r*-- POL EDtcgttiT, KESm 

mnBE&ffiBMBE£tt. ftri«. x-*&£b 40 Eic»£t"£3tST»3t-rs mm&mtt) • &B*t 

nr«WIMEEO±H«E&TB«EK:BeStlftV^ 0h?>5>**MP 2^-McKB«E*«l&-rSx 

BBB*©BJMb*»Ttt<. B*an*«*ftBB« -*«K?*f/tfcLT, *5SE J; * r - * @& 

E^^Witf»WB©iWlllt«!tt *BBT#«. L*U fflELf^^HTH & 

*Cfcfc*Blc, BB»«E£OTB«E*fcjrr*2: aSSSB^AittfittJEfitt^Ba:^. ft*. 7*x 

tfeT*«. 7tDWy77*«L^«» ^ 77 h 'J ?^a*BE Lr-f xyK©S*««t 

^ii*B»t«Btt*tBlx«*ft*rLT^*«^ SB SID 9 8 DIGEST Bll*&I4B. R. M. 

■!lttE£teBIJ®E££, Ki^mE^ (±PSmffi-TK A. DawsonfdlO T4. 2 Design of an Improved Pixel 

WE) 03/4L l/4\Z-trZ>Z.tbT?%Z><. &tz* H for a Polysilicon Active-Matrix Organic LED Displ 

aBViji^B^^a^BBBBtmattfrmuB*^* a y j \z$mt<tiT^z><DT\ »a&KWtt«B-r^. 

^BfilJ®^4:^ffl^t)-frT7^Dy/\ # v7r^^T 50 [0 13 7] 
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[0 13 8] SIC, 7tP^777^ 
«B¥1 1- 1 4 5 7 6 8#fcJ3V>TB8«Lfc<fc5fc'r 

£<Z)T, HtC<£^gm^07 + d^A*^7T^:^T ; 2> 

[0 13 9] Jt»LftJ:5fc, #5EW;:J;3ft£tf, 
7+nyBH«ffi*»#&tTMPaicRfnW^B«U&ir» 

[0 1 ] *5SWfc iSx-^ilKftHBS***^*:^ 

[0 2] 01 lcStT-?»liBBOlMf*H)!H' 
[0 3] »W1 1 - 1 4 5 7 6 8#£Bl*S*lTv> 30 



U^-v-^IbIBOIhIKHT?**. 

IH4] 03 ©0»©»ft5*BMrr**< s >y^T 

[0 5 ] 0 i o*m«©*»«*«T^o 7^st$> 

[0 6] 01 y p y?ta 

[0 7] 01 o*!E««)JE^Ilft***W**t'^D 

[0 8 ] 0 7 ic^Tx-^^KiiiHiKoifif^^0»-r 

[0 9] 7^f>fyvh 'J^7lt«ELf>f Xr/l" 

10, 1 OA ->7 hl/i/X^ 

12, 1 2 A t—9W7s9 

14, 14 A. 14B r-^7yf 

16 , 16 A D/A«Jft» 

18 pgPimjE^£[el8 

2 0 jgiRHI&S 

2 2 7tn^y77* 

2 2A 7tDif;b77 

2 4 #E[hI8 

2 6 :/U?+— S>HII 

28 TFT7K 
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tO tl tZ t3 
lilt 
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2610****212 5^- 
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[08] 



y 7 7 22 A© Wfl Vm 
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:7 0>h^-5?<&«£ 

(5!) Int. CI. 7 ^giJI2# 
G 0 9 G 3/30 

H 0 4 N 5/66 1 0 2 
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G0 9G 3/30 
H 0 4 N 5/66 
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1 0 2B 



2H093 NC03 NC22 NC24 NC26 NC34 

ND06 ND39 
5C006 AA16 AC21 AF83 BB16 BC12 

BF24 BF26 BF34 FA47 
5C058 AA05 AA06 AA12 BA02 BA03 

BA26 BB05 
5C080 AA06 AA10 BB05 DD26 EE29 

FFll GG11 JJ02 JJ03 JJ04 



